Detection of oxidant-induced slight chromosomal damage in cells by subsequent exposure to X-rays.
We examined whether slight oxidative stress and/or damage in cells could be amplified by subsequent ionizing irradiation and thus become detectable as obvious chromosomal damage. WIL2-NS cells, a human B lymphoblastoid cell line, were pretreated with an oxidant and then exposed to X-rays at 0.25 or 0.5 Gy. The chromosomal damage in the cells was evaluated by cytokinesis-block micronucleus (CBMN) assay. Pretreatment with a superoxide-generating system (hypoxanthine (HX)/xanthine oxidase (XO), 1 and 2 mU/ml of XO), tert-butyl hydroperoxide (t-BuOOH, 10 and 100 microM) or H2O2 (5 microM) alone did not induce significant chromosomal damage, but the oxidant-induced damage increased significantly with subsequent irradiation. The tested dose of these oxidants did not induce significant changes in cell viability, the nuclear division index, and the concentration of antioxidants, indicating that only weak oxidative stress was introduced into the cells. These results suggest that low-dose oxidant-induced chromosomal damage becomes detectable as obvious chromosomal damage with subsequent ionizing irradiation in vitro.